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This	 paper	 focuses	 on	 the	 current	 and	 potential	 utilisation	





	 It	 was	 estimated	 (based	 on	 food	 poverty	 and	 inadequate	
energy	availability	using	data	 from	 the	1995	National	 Income	
and	 Expenditure	 Survey)	 that	 51.5%	 of	 households	 in	 South	
Africa	were	 food	 insecure	 in	1995	 (Rose	 and	Charlton	2002).	
Fifty	two	percent	(52%)	of	households	were	considered	“hungry”	
(based	on		a	subjective	questionnaire	on	perceptions	of	hunger),	
and 23% of households were classified as being at ‘risk of hun-
ger’	in	the	1999	National	Food	Consumption	Survey	of	children	
aged	1-9	years	(Gericke	et	al.,	2000).		National	nutrition	surveys	
have	 only	 been	 possible	 since	 the	 formation	 of	 a	 democratic	




















ity	 and	 overweight	 are	 found	 also	 in	 low	 income	 households.	














South African food-based dietary guidelines 
South	 Africa	 has	 developed	 its	 own	 Food-Based	 Dietary	
Guidelines	(FBDG)	in	response	to	the	FAO/WHO	initiative	to	
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substantially	 reduce	 malnutrition,	 micronutrient	 malnutrition	
and	 diet-related	 communicable	 and	 non-communicable	 dis-
ease.		Food-Based	Dietary	Guidelines	are	based	on	the	concept	
that	nutrition	education	should	be	focused	on	foods	rather	than	







	 In	 total	eleven	guidelines	were	 formulated	for	South	Afri-
cans	over	the	age	of	7	years.		The	two	guidelines	which	are	of	
particular interest in relation to this paper are ‘Enjoy a variety of 
foods’ and ‘Eat plenty of vegetables and fruit every day’.  The sci-





and	Sayed,	2001).	 	 	This	 is	 in	 line	with	 the	2003	WHO	report	
‘Diet, Nutrition and the Prevention of Chronic Diseases’.  The 
expert	analysis	of	available	data	concluded	that	increased	fruit	
and	 vegetable	 consumption	 decreases	 the	 risk	 of	 obesity	 and	





darios	 and	 Steyn	 (2001)	 suggested	 that	 indigenous	 vegetables	
should	be	promoted,	particularly	as	a	culturally	appropriate	and	
affordable	 alternative	 to	 fruit.	 	 In	 particular,	 Labadarios	 and	




South African diets with particular reference to 
vegetables and fruits 
National	data	from	the	Food	and	Agricultural	Organisation	Sta-
tistics	 (FAOSTAT)	 for	South	Africa	 shows	 that	 42	 kg	of	 veg-
etables	per	 capita	per	year	 (115	g/person·d)	and	33	kg	of	 fruit	
(91	g/person·d)	are	supplied	at	the	national	level	(Keller,	2005).
	 Analysis	of	household	availability	of	different	foods,	 from	
the	 1995	 Income	 and	 Expenditure	 Survey	 Data	 (Rose	 et	 al.,	
2002)	showed	that	196g	of	vegetables	and	fruits	were	available	
per	person	per	day	at	the	household	level,	which	is	similar	to	the	
figure obtained from the national data.  This differed between 
rural	and	urban	settings	(141	and	256	g/person·d	respectively).
	 The	 1995	 and	 2000	 Income	 and	 Expenditure	 Surveys	 in	





est	 in	 the	 country	 (50%	 in	1995	 and	57%	 in	2000)	but	 is	 low	
in	terms	of	actual	amount	of	money	spent	on	food	for	the	year	














in	 the	 household	 was	 eight	 (Maunder	 and	 Labadarios,	 2000).	
Most	of	the	households	had	maize	and	sugar	in	the	house,	and	
most	of	 the	 children	 consumed	 these	 two	 food	 items,	but	 few	
other	foods	were	present.		Thus	at	all	levels,	national,	household	
and	 individual,	 the	 amounts	of	 fruits	 and	vegetables	 available	
and	consumed	are	much	lower	than	the	WHO	(2003)	recommen-
dations of at least 400 g/d.  In addition there are severe financial 
limitations	to	increased	consumption	for	many.
Comparison of nutrient intakes in households 
with and without crop production 
The	 interventions	 suggested	 by	 nutritionists	 to	 combat	 low	
nutritional	 intakes,	 include	nutrient	supplementation,	food	for-
tification and dietary diversification.  One means of dietary 

















eral	 nutrients	 (energy,	Vitamin	A,	 folate,	 vitamin	B6,	 vitamin	










South African interventions to improve nutrient 




the	 South	 African	 literature	 with	 some	 authors	 (Webb,	 2000;	
Schmidt	and	Vorster,	1995)	questioning	the	 impact	of	gardens	
on	 nutrient	 intake.	 	 However,	 Faber	 et	 al.	 (2002)	 found	 in	 an	
experimental	study	 that	home	gardens,	 together	with	nutrition	
education	and	growth	monitoring,	 led	to	 increased	vitamin	A,	
riboflavin, vitamin B6, and vitamin C intakes in children in the 
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experimental	 group,	 compared	 to	 the	 nutrient	 intakes	 of	 chil-
dren	in	control	group.		In	this	study	the	households	in	the	project	







Indigenous crops in the South African diet
The	diets	of	children	 in	South	Africa	consist	mainly	of	 staple	
plant	foods	and	lack	dietary	diversity,	which	results	in	micronu-











sometimes defined as “a local term for a collection of wild-grow-















definition of imifino given above. Values for the individual types 
of	 leaves	 listed,	are	also	 shown.	 	 In	addition	values	 for	 indig-
enous	 and	 commercially	 available	 starchy	 vegetables,	 squash/	
pumpkin	and	legumes	are	shown	in	Table	3.	It	can	be	seen	from	
these	 tables	 that	 indigenous	 vegetables	 are	 good	 sources	 of	 a	
number	of	nutrients.	 	When	looking	at	green	leafy	vegetables,	
this	is	true	for	calcium,	iron,	vitamin	A,	folate,	Vitamin	C	and	













Ezigeni,	 KwaZulu-Natal,	 South	 Africa	 on	 general	 knowledge	
and	availability	of	wild	leafy	vegetables	showed	that	inter alia	
wild	green	leafy	vegetables	were	available	in	early	spring,	when	
conventional	 crops	were	 less	 abundant.	 	 This	 is	 supported	 by	
Chadha	and	Oluoch	(2002)	who	advocate	the	production	and	use	




tion	 to	 the	 diet	 may	 be	 low	 (Chadha	 and	 Oluoch	 2002).	 This	
may	be	compounded	by	the	fact	that	women	are	usually	the	only	
TABLE 1  
Comparison of nutrient intakes of children aged 1-3 years from households producing crops and/or livestock 
in rural South Africa, measured by 24-hour recall (after Bolaane, 2006)
Nutrient EAR 1 Crops only Crops and livestock Livestock only Non-producers P-Value 5
(n = 115) ( n = 98) (n = 82) (n = 286)
Median Q1 - Q3 4 Median Q1 - Q3 4 Median Q1 - Q3 4 Median Q1 - Q3 4
Energy	(kJ) 4280	2 3915.9 2945.0-	5437.0 4185.8 3090.6-	5506.9 3703.7 2881.6-	4734.5 3404.8 2626.9-	4504.7 <0.0001
Protein	(g) 11.5 26.7 18.1-39.6 26.5 18.1-35.9 25.2 16.7-38.6 24.6 17.4-37.1 0.7581
Vitamin	A	(RE) 210 188.1 61.1-419.0 164.8 67.6-400.0 156.8 50.8-302.5 110 49.5-260.2 0.0056
Thiamin	(mg) 0.4 0.6 0.40-0.80 0.58 0.44-0.77 0.56 0.40-0.71 0.49 0.35-0.66 0.2715
Riboflavin (mg) 0.4 0.32 0.17-0.59 0.43 0.19-0.70 0.35 0.22-0.68 0.36 0.20-0.62 0.3515
Niacin	(NE) 5.0 3.8 2.5-6.1 3.7 2.3-5.9 3.1 2.1-5.7 3.7 2.2-6.7 0.5772
Folate	(µg) 120 70.5 36.9-123.8 84.9 49.3-154.5 56.8 35.1-98.5 58.9 38.3-92.8 0.0009
Vitamin	B6	(mg) 0.4 0.35 0.24-0.57 0.43 0.26-0.59 0.32 0.19-0.53 0.31 0.20-0.49 0.0005
Vitamin	B12		(µg) 0.7 0.27 0.00-1.17 0.41 0.00-1.40 0.56 0.00-2.00 0.64 0.08-1.50 0.0372
Vitamin	C	(mg) 13 13.2 3.0-31.1 9.9 3.5-25.5 12.5 4.1-23.9 8.4 2.0	-21.8 0.0483
Calcium	(mg) 500	3 245.2 95.8-461.4 249.5 96.1-458.6 224.4 105.4-426.8 202.8 87.2-349.7 0.032
Iron	(mg) 3.0 4.2 2.6-6.6 3.8 2.7-6.4 4 2.1-6.6 3.6 2.3-5.8 0.0365
Zinc	(mg) 2.2 3.7 2.5-5.4 3.5 2.6-5.1 3.3 2.0-5.2 3.2 2.3-4.7 0.3206
1 Institute of Medicine 2002, 2001, 2000, 1998, 1997
2 Estimated energy requirement for children aged 1-2 years
3 Adequate intake
4 Q1-Q3 = interquartile
5 Kruskal-Wallis Test comparing the four test groups
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(Jansen	 van	 Rensburg	 et	 al.,	 2004;	 Nesamvuni	 et	 al.,	 2001).	











of indigenous vegetables in relation to fulfilling the FBDG ‘Eat 
plenty	of	vegetables	and	fruit’.		Steyn	et	al.	(2006b),	following	
TABLE 2













































































Imifino* 141 2.8 2.2 0.3 106 43 55 2.5 0.38 0.9 253 69 18 1.13 0.21 0.21 1 0.145
Amabumbe 129 2.7 2 0.4 86 20 27 1.2 0.21 1 424 48 36 1.1 0.14 0.38 1.3 0.072
Amaranth 111 1.9 1.2 0.2 187 37 38 4.6 0.81 0.3 399 5 1 0.26 tr 0.04 0.3 0.05
Cowpea 178 4.5 1.5 0.4 188 60 72 2.7 0.4 1.7 99 141 50 2.36 0.49 0.24 1.6 0.246
Pumpkin 111 2.7 0.7 0.2 43 38 79 3.2 0.2 0 249 25 1 0.96 0.07 0.14 0.9 0.196
Sweet	potato 174 2.3 5.4 0.02 24 61 60 0.6 0.26 1.3 92 124 2 0.96 0.11 0.27 1 0.16
Spinach 115 2.3 2.2 0.02 136 59 27 1.3 0.56 1 168 23 2 0.23 0.08 0.1 0.4 0.162
Cabbage 104 1 3.2 tr 29 9 24 0.4 0.17 0.6 2 11 20 0.2 0.02 0.01 0.2 0.05
*Imifino	=	average	from	amabumbe	leaves,	amaranth	leaves,	cowpea	leaves,	pumpkin	leaves	and	sweet	potato	leaves
TABLE 3
Comparison of nutrient composition per 100 g of cooked starchy vegetables, squashes and legumes 













































































Amabumbe/taro 600 0.5 29.5 0.1 18 30 76 0.7 0.27 0.3 0 19 5 0.44 0.11 0.03 0.5 0.331
Potato 318 1.5 15.5 0.1 6 12 38 0.6 0.26 0.3 tr 2 20 0.06 0.12 0.01 1.2 0.19
Sweet	potato 311 1 15.1 0.1 9 13 22 0.3 0.12 0.5 3 6 7 0.22 0.05 0.01 0.5 0.07
SQUASHES
Calabash	(white) 120 0.6 3.7 0.02 24 11 13 0.3 0.7 3.2 4 4 0.03 0.02 0.4 0.038
Gem	squash 97 0.5 3.5 0.1 16 22 21 0.3 0.25 6 7 0.17 0.03 0.01 1 0.07
Butternut 235 1.5 10.2 0.1 16 18 43 0.3 0.29 0.5 332 8 4 1.35 0.05 0.02 1.4 0.09
Pumpkin 92 0.7 2.9 0.1 11 8 17 0.3 0.12 0.1 213 3 5 0.7 0.02 0.01 0.4 0.06
LEGUMES
Cowpea/blackeye	beans* 494 8.8 19.9 0.7 21 45 140 1.9 1.1 3 0.171 210 tr N 0.19 0.05 0.5 0.1
Sugarbeans 585 7.1 19.5 0.6 32 55 122 2.1 1.06 0 140 1 0.14 0.12 0.04 0.7 0.164
White	kidney	beans 482 7.8 13.7 0.4 17 43 111 2.4 0.95 0 83 0 - 0.16 0.06 0.4 0.161
Lentils,	split,	cooked 487 9 14.6 0.4 19 36 180 3.3 1.27 1 181 2 - 0.17 0.07 1.1 0.178
* Reference: Holland et al., 1991.  McCance and Widdowson’s The Composition of Foods
tr = nutrient present in trace amount
N = nutrient present in significant quantities but there is no reliable information on the amount
Empty cell = missing data
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leaves/spinach.	 	The	average	portion	 size	was	151.9	g	and	 the	
mean	per capita	intake	was	14.5	g.		Their	study	also	found	that,	
amongst others, the Food Based Dietary Guidelines ‘Enjoy a 







The	 information	 available	 on	 nutritional	 intakes	 and	 status	 in	
South	Africa	shows	that	we	face	a	double	burden	of	nutritional	









eaten	 in	South	African	households	 is	bought,	 crop	production	








for nutrient intakes of producers to be significantly increased 
so	 that	adequate	 intakes	are	achieved,	crops	which	are	 rich	 in	
micronutrients	need	to	be	targeted	by	agriculturalists,	and	nutri-
tion	education	also	needs	to	be	provided.	 	The	study	by	Faber	
et	 al.	 (2002)	 provides	 an	 excellent	 model	 of	 an	 intervention	
where,	 even	 in	 the	 context	 of	 poverty,	 nutritional	 intakes	 can	
be	increased.		It	combines	nutrition	and	agricultural	expertise,	
there	is	good	supervision	and	community	involvement,	and	the	
crops	 introduced	were	rich	 in	 the	nutrient	for	which	there	 is	a	
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